DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to improvement m 
the brightness of the display screen which led improvement of the composition of the 
luminescence side of a reflected type flat pipe. 
[0002] 

[Description of the Prior Art] The type called flat pipe as one of the cathode-ray tubes is 
known, and the about 4 inches [ as a micro television receiver ] thing is used for the thing 
with a diagonal line size of 2-3 inches as a monitor of an interphone. The structure of a 
typical flat pipe is explained referring t o drawing 4 . Drawing 4 (a) is a plan and drawing 
4 (b) is the A-A line cross section. 

[0003] The shell 10 of this flat pipe counters the neck 11 of the shape of a cylinder which 
holds an electron gun 15, the funnel 12 of the shape of a funnel used as the emission path 
of the electron beam deflected by the external magnetic field which is not illustrated, the 
front panel 13 that offers the observation side 16 of a picture, i.e., a screen, and this front 
panel 13, and makes the main components the screen panel 14 which has the 
luminescence side 17 in an internal surface, the open end of the narrower one of a funnel 
12 - a neck 11 - moreover, flat space is formed in the interior by joining the zygote of 
the front panel 13 and the screen panel 14 to the open end of the method of latus with a 
frit seal, respectively The above-mentioned flat pipe belongs to the method which 
observes luminescence of the fluorescent substance when colliding with the luminescence 
side 17 through the front panel 13 and which is called "reflected type", while the electron 
beam emitted from the electron gun 15 is deflected by a horizontal direction and the 
perpendicular direction. Henceforth, this flat pipe is called a reflected type flat pipe. 
[0004] The expanded sectional view of the luminescence side 17 of a reflected type flat 
pipe is shown in drawing 5 . In this luminescence side 17, the laminating of the aluminum 
film 171 and the fluorescent substance layer 172 is carried out to order through 
predetermined patterning from the lower layer 14, i.e., screen panel, side. The above- 
mentioned aluminum film 171 is electrically connected with the carbon electric 
conduction film by which application formation was carried out in the field which is not 
illustrated at the internal surface of a funnel 12. It is made as [ impress / this voltage / 
high-pressure plate voltage is supplied to this carbon film from the anode button which 
was prepared in a part of phon fiannel 12 and which is not illustrated, therefore / to the 
above-mentioned aluminum film 171 ]. Moreover, this aluminum film 171 reflected in 
the front panel 13 side the light emitted in all the directions from each fluorescent 
substance particle contained in the fluorescent substance layer 172, and has also played 
the role which increases the brightness of Screen 16. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way. with the above reflected type flat 
pipes, like the usual nonportable television receiver, compared with the pipe of the type 
with which the fluorescent substance layer is formed in the inside side of the front panel, 
the brightness of a higher screen is required, it increases also with the present condition, 
and improvement in brightness is called for. In the conventional reflected type flat pipe, 
the member which is contributing to improvement in above-mentioned brightness is the 




aluminum film 171. If this aluminum film 171 does not exist, in order to obtain desired 
brightness, it will be necessary to form the fluorescent substance layer 172 thickly, and 
the amount of the fluorescent substance particle used will increase. Since many of 
fluorescent substance particles are expensive rare earth oxides, this has the viewpoint of 
the both sides of a deployment of cost and rare resources to large disadvantageous profit. 
And inconvenient [ on manufacture ] is the abovementioned aluminum film 171 with the 
problem insufficient [ brightness ]. That is, although the aluminum film Wis generally 
formed by the vacuum deposition method, while a vacuum deposition method can form a 
uniform and quality thin film with a sufficient precision, it requires a largseale facility, 
an equipment price and its running cost are high, and the occupancy area of equipment is 
large [ a vacuum deposition method ]. Moreover, since evacuation time is required 
whenever it performs the taking-out close of the screen panel to a membrane formation 
room, large improvement in a throughput cannot be desired, either. 
[0006] Then, this invention aims at offering the reflected type flat pipe which can obtain 
high brightness even if it does not have aluminum film by the vacuum deposition method. 
[0007] 

[Means for Solving the Problem] The reflected type flat pipe of this invention is changing 
to the conventional aluminum film and adopting a white mineral-matter layer, and tends 
to attain the above-mentioned purpose. That is, as composition of the luminescence side 
alternatively formed on the internal surface of acreen panel, the laminating of a white 
mineral-matter layer and the fluorescent substance layer should be carried out to this 
order at least. If it is this white mineral-matter layer, since it cannot be based on vacuum 
deposition but ** can also be formed with slurry method or a replica method, 
manufacture also becomes simple. 
[0008] 

[Embodiments of the Invention] With the reflected type flat pipe of this invention, a 
white mineral-matter layer turns into a reflecting layer, and the role which raises the 
brightness of a screen is played. The application weight of the white mineral matter in the 
above-mentioned white mineral-matter layer is 1.5 - 4 mg/cm2. Considering as the range 
is suitable. Although the thickness of the white mineral-matter layer converted from the 
value of this application weight naturally changes with the particle size and the specific 
gravity of a white mineral matter to be used, it is 10-30 micrometers about. If an 
application weight and thickness are these ranges about, it cannot be probably based on 
the kind of white mineral matter, but the brightness improvement effect can be acquired, 
rather than each range of the above [ an application weight or thickness ], since the 
brightness improvement effect is saturated when it is higher than each difficult and 
above-mentioned range to acquire practically sufficient brightness improvement effect 
for a low case, the amount of the white mineral matter used will be increased to **, and 
economical efficiency is spoiled - fear is large 

[0009] Especially an electric property is not required of the above-mentioned white 
mineral matter, but as long as existence is stably possible under a vacuum or heating 
environment, you may use what thing. For example, titanium oxide (Ti02), an aluminum 
oxide (aluminum 203), zinc sulfide (ZnS), a barium sulfate (BaS04), a calcium 
carbonate (CaC03), a magnesium oxide (MgO), etc, can be mentioned. It is especially 
Ti02. Acquisition is comparatively easy, purity is stable, it excels in handling nature, and 
the improvement effect of brightness is also a useful large white mineral matter. 



[0010] Especially the fluorescent substance that constitutes the above-mentioned 
fluorescent substance layer is not limited, and what well-known thing may be used for it. 
The application weight of the fluorescent substance in a fluorescent substance layer is 3 
mg/cm2. It is 9 mg/cm2 above. It is suitable that it is the following. Although the 
thickness of the fluorescent substance layer converted from the value of this application 
weight naturally changes with the particle size and the specific gravity of a fluorescent 
substance particle to be used, it is 12-38 micrometers about. If an application weight and 
thickness are these ranges about, it cannot be probably based on the kind of fluorescent 
substance particle, but the brightness improvement effect can be acquired. Even if an 
application weight or thickness is lower than each above-mentioned range and it is high, 
it is difficult to obtain practically sufficient brightness. Shortage of the brightness of a 
low case is only a quantitative thing of a fluorescent substance particle which originates 
insufficient. On the other hand, shortage of the brightness in the case of being high is for 
the amount of the scattered light by which emits beyond the reflective-power force of a 
white mineral-matter layer from each fluorescent substance particle, and a resorption is 
carried out to it inside a fluorescent substance film with increase of the thickness of a 
fluorescent substance layer to increase. The more desirable application weight of a 
fluorescent substance is 5 mg/cm2. It is 7 mg/cm2 above. It is the following. 
[0011] It faces manufacturing the reflected type flat pipe of this invention, and the above 
menfioned white mineral-matter layer can be formed with the so-called slurry method. 
Slurry method is the method of applying the slurry which distributed the matter used as 
the subject of a layer to form in the photopolymer, forming a paint film, and forming the 
target pattern through selection exposure and development. In this invention, into a 
photopolymer, the slurry which distributed the white mineral-matter particle is applied to 
the internal surface of a screen panel, a paint film is formed, selection exposure and 
development are performed to this paint film, and a white mineral-matter layer is formed 
in a luminescence side formation field. Any of a positive type and a negative mold are 
sufficient as the above-mentioned photopolymer. 

[0012] Formation of the above-mentioned fluorescent substance layer can be performed 
with slurry method or a replica method like an above-mentioned white mineral-matter 
layer. Furthermore, when the above-mentioned white mineral-matter layer is equipped 
with conductivity, the screen panel by which this white mineral-matter layer was formed 
can be used as cathode, and a fluorescent substance layer can be formed by the 
electrodeposition process which is immersed with an anode plate into the electrodeposted 
liquid which distributed the fluorescent substance particle, and energizes this cathode to 
this inter-electrode one. In this case, even if the white mineral matter itself is not 
equipped with conductivity, conductivity may be given to the white minerahiatter layer 
by mixing conductive matter, such as ITO (indium stannic-acid ghost). 
[0013] In addition, when a white mineral-matter layer is not equipped with conductivity, 
the conductive layer for supplying the high voltage to a screen panel needs to be formed 
in the internal surface of this screen panel. As a component of this conductive layer, ITO 
is typical, and it can form easily by applying a commercial ITO solution. 
[0014] Hereafter, the concrete example of this invention is explained. Here, the reflected 
type flat pipe which has the same shell structure as what made the component of Ti02 
and a fluorescent substance layer Y2 02 S:Tb (fluorescent substance code P45) for the 
component of ITO and a white mineral-matter layer, and showed the component of a 




conductive layer to drawing 4 shown above was produced . Drawing 1 expids a part of 
luminescence side of this reflected type flat pipe. The laminating of this luminescence 
side 5 is carried out to order through patterning predetermined in a conductive layer 2, the 
white mineral-matter layer 3, and the fluorescent substance layer 4 from the lower layer 
1, i.e., screen panel, side. In the field which is not illustrated, it connects with the carbon 
electric conduction film by which application formation was carried out electrically at the 
internal surface of a funnel, and the above-mentioned conductive layer 2 is made into the 
supply path of the high-pressure plate voltage impressed from the anode button which 
was prepared in a part of phon flannel, and which is not illustrated. 
[0015] The above-mentioned conductive layer 2 was formed by applying the brush, a 
sponge roller, etc. using a commercial ITO solution (high grade chemical research center; 
tradename GIP-ITOS) inside the washed screen panel. The application range at this time 
was widely set up a little rather than the application range of a required shell and a 
fluorescent substance which forms the carbon pattern for taking the carbon film of a 
funnel internal surface, and a flow at a back process. The application thickness of an ITO 
solution was chosen in 1-3 micrometers so that the resistance of the conductive layer 2 
after baking might be set to 10 M omega or less. 

[0016] Each formed the white mineral-matter layer 3 and the fluorescent substance layer 
4 with slurry method. The slurry basis used for formation of these two layers is common, 
and carried out the composition as follows as an example. 
Composition polyvinyl alcohol of a slurry basis (8% solution) 210g ammonium 
dichromate (10% solution) 6g pure water 190g dispersant The slurry basis of Ig above 
was distributed and a material peculiar to each class was used for it. That is, in the slurry 
for formation of the white mineral-matter layer 3, it is Ti02. The slurry for formation of 
180g and the fluorescent substance layer 4 was made to distribute 220g of Y2 02 S:Tb 
powder for powder, respectively. 

[0017] The slurry for formation of the white mineral-matter layer 3 is poured in inside the 
screen panel 1 by which the conductive layer 2 was already formed in order to have 
formed the white mineral-matter layer 3, and the pplication weight of a white mineral 
matter (here Ti02) is 3 - 9 mg/cm2. The rotational frequency and/or turnover time of this 
screen panel 1 were adjusted, and the excessive slurry was shaken off so that it might 
become. Thus, after drying the paint film of the formed slurry, the ultraviolet ray lamp 
was irradiated through the mask which has opening of a 81.2mmx59.1mm (diagonal line 
size =4 inch) rectangle, and pure water performed the development. Thereby, the 
exposure section which insolubilized in water became the pattern of the rectangle of the 
white mineral-matter layer 3, and remained in the formation field of the luminescence 
side 5. 

[0018] Formation of the continuing fluorescent substance layer 4 was also formed 
through the same application as the above-mentioned white mineral-matter layer 3, 
dryness, exposure, and the development process, in order to investigate the combination 
of the optimal application weight of a white mineral matter and a fluorescent substance 
here - the application weight of a white mineral matter (here Ti02-)- 1 mg/cm2, 2 
mg/cm2, 3 mg/cm2, and 4^mg/cm2 it changes to four stages - making - each of these 4 
stage - the application weight of a fluorescent substance - 2.2 9.3 mg/cm2 Some kinds 
of luminescence sides 5 changed in the range were produced. The screen panel 1 by 
which these luminescence sides 5 were completed was combined with required parts, 



such as the front panel, a funnel, a neck, an electron gun, and an external magnetic field 
circuit, according to the usual method, and the reflected type flat pipe was completed. 
[0019]'The result which measured the brightness of these reflected type flat pipes is 
shown in drawing 2 . A horizontal axis expresses a fluorescent substance application 
weight (mg/cm2), a vertical axis expresses brightness (cd/m2), and this drawing is Ti02. 
Four kinds of plots show the difference in an application weight, drawing- Ti02 an 
application weight - 1 mg/cm2 And 2 mg/cm2 **** -- brightness is still insufficient 
However, 3mg/cm2 Above brightness rises further and it is 2mg [ 4 //cm ]. It turns out 
that it is saturated mostly. A fluorescent substance application weight as especially shown 
in this drawing is 2.2 - 6.3 mg/cm2. At the range, it is Ti02. The application weight 3 - 4 
mg/cm2 It turns out that the change curve of the brightness of a case shows a monotonous 
upward tendency, and the reflective-power force of the white mineral-matter layer 3 is 
fully demonstrated. On the other hand, 1 mg/cm2 A peak exists in the change curve of 
brightness like the case because the amount of the scattered light by which a resorption is 
carried out inside a fluorescent substance layer will exceed the amount of reflected lights 
by the white mineral-matter layer 3, if it thickt51m-izes more than constant value with the 
fluorescent substance layer 4. That is, the reflective-power force of the white mineral- 
matter layer 3 is insufficient at this time. 

[0020] From an above-mentioned result, it is Ti02. It is an application weight 3 mg/cm2 
Since it turned out that brightness high enough is auained even when it carries out, the 
fluorescent substance coverage dependency of the brightness was investigated about three 
persons of the reflected type flat pipe which next has this white mineral-matter layer, the 
conventional reflected type flat pipe which has aluminum film by vacuum deposition, and 
the reflected type flat pipe which has only a fluorescent substance layer. A result is 
shown in drawing 3 . The horizontal axis expresses the fluorescent substance coverage 
with both an application weight (mg/cm2) and thickness (micrometer), and, as for this 
drawing, the vertical axis expresses brightness (cd/m2). 

[0021] Only a fluorescent substance layer is formed, and when the film which has the 
reflective-power force does not exist in others, brightness increases notably with the 
increase in a fluorescent substance coverage. However, the application weight of a 
fluorescent substance is 3 mg/cm2. When it is a grade, only the low screen of brightness 
is obtained very much. For a remarkable dependency [ as opposed to / when aluminum 
film is formed / a fluorescent substance coverage ]. the reflected type flat pipe which has 
only a fluorescent substance layer although it does not accept is application weight 9 
mg/cm2. The brightness which spent the above fluorescent substance and was attained at 
last is 1/5 or less [ the ] and only 1.8 mg/cm2. It is attained. However, the brightness of 
the reflected type flat pipe of this invention which has a white mineral-matter layer was 
further excellent compared with the reflected type flat pipe which has aluminum film. 
However, the inclination of change of brightness has a peak to a fluorescent substance 
coverage not a monotonous increase but near (25 micrometers of thickness of a 
fluorescent substance layer) fluorescent substance application weight 6 mg/cm2. 
Especially for the outstanding high brightness being attained, the application weight of a 
fluorescent substance is 5 - 7 mg/cm2. It is a range and the rate of increase of the 
brightness in comparison with the conventional reflected type flat pipe which has 
aluminum film had reached to about 10%. This means that brightness of the same grade 
as the conventional reflected type flat pipe which has aluminum film can be attained even 




if it stops the amount of the fluorescent substance used, if it says conversely. 
[0022] For the ability of the high brightness excellent in especially the reflected type flat 
pipe of this invention to be attained from the above result, the application weight of a 
fluorescent substance [ in / 1.5 - 4 mg/cm2 and a fluorescent substance layer / in the 
application weight of the white mineral matter in a white mineral-matter layer ] is 5 - 7 
mg/cm2. It became clear that it is a case. In addition, this invention is not restricted to an 
above-mentioned example, and change, selection, and combination are possible for it 
suitably about details, such as the formation method, in the component row of the 
composition of a reflected type flat pipe, the composition of a size and a luminescence 
side, or each class. 
[0023] 

[Effect of the Invention] By taking the composition which carried out the laminating of a 
white mineral-matter layer and the fluorescent substance layer to this order at least as 
composition of the luminescence side which is formed in the predetermined field on the 
internal surface of a screen panel according to this invention so that clearly also from the 
above explanation, even if there is no aluminum film by vacuum deposition method like 
before, it becomes possible to offer the reflected type flat pipe which has the screen 
where brightness is very high. Compared with a vacuum evaporation system, far, it is not 
based on a vacuum deposition method, but it is easy, and it can form with slurry method 
typically and the throughput of a white mineral-matter layer [ such ] also improves [ 
composition becomes possible / the formation method of a fluorescent substance layer or 
a conductive layer, the method of being similar, and manufacturing with advantageous 
equipment also in respect of a price or a size /, and ]. 

[0024] It is the application weight of the white mineral matter in the abovmentioned 
white mineral-matter layer 1.5-4 mg/cm2 When it carries out, it becomes possible to 
raise the brightness of the fluorescent substance layer of practical thickness efficiently. 
Or it is also being able to attain brightness equivalent to the conventional reflected type 
flat pipe using aluminum film by the fewer amount of the fluorescent substance used, and 
is useful from a viewpoint of a deployment of economical efficiency or rare resources. 
Titanium oxide is very useful as a component of the white mineral-matter layer which 
can realize elevation of this brightness easily. Moreover, it is the application weight of a 
fluorescent substance [ in / a fluorescent substance layer / when the application weight of 
a white mineral matter is chosen as the above-mentioned range ] 5 7 mg/cm2 If it is 
chosen as the range, the brightness far exceeding the reflected type flat pipe which has 
aluminum film can be attained. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the typical cross section expanding and showing a part of luminescence 
side of the reflected type flat pipe of this invention. 

[Drawing 2] It is the graph which shows the change of the brightness of the reflected type 
flat pipe of this invention to the application weight of a white mineral matter (Ti02) and 
a fluorescent substance. 

[Drawing 3] It is the graph which shows the fluorescent substance coverage dependency 
of the brightness of this invention and the conventional reflected type flat pipe. 




[Drawing 4] It is drawing showing the general structure of a reflected type flat pipe, and 
(a) is a plan and (b) is the A-A line cross section. 

[Drawing 5] It is the typical cross section expanding and showing a part of luminescence 
side of the conventional reflected type flat pipe. 
[Description of Notations] 

1 - Screen panel 2-- Conductive layer 3-- White mineral-matter layer 4 -Fluorescent 
substance layer 5 - Luminescence side 
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